Surgery to correct distal nasolacrimal sac and duct obstruction is commonly performed by an external approach through a skin incision. 1 The traditional external approaches, whether performed with or without mucosal flap anastomoses, have a reported success rate of 85-97%2,3 dependent upon the surgeon's experience. For the most part these approaches take little account of pre disposing or coexistent intranasal disorders or anatomical variants that could compromise the final surgical result.
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Probing, irrigation, dilatation and intubation of the nasolacrimal duct were practised in the eighteenth and early nineteenth centuries.l Caldwe1l4 and WestS described techniques for an intranasal approach to the nasolacrimal apparatus but surgical visualisation through the ipsilateral nostril was limited by the obliquity of the approach. Improved visualisation was obtained by using a trans septal approach,6 but all of these early intranasal tech niques were hampered by inadequate illumination of the operative site and the external approach became the oper ,ation of choice. 6 The advent of the operating microscope awakened further but sporadic otolaryngological interest 'in the more direct nasal approach with reported success 'Eye (1993) 7, 545-549 rates similar to those for the external route.7 The external approach now commonly practised by ophthalmologists was first described by Toti in 19048 in which a simple rhinostomal communication was created between the mucosal surfaces of the nasolacrimal sac and nostril. A more formal mucosal anastomosis with accurate suturing of mucosal flaps was subsequently described by Duprey Dutemps and Bourget. 9 The increasing use of endoscopic techniques for perfor ming functional intranasal and sinus surgery has allowed unrivalled visualisation of the nasal cavitylO and re awakened interest in the transnasal approach to the naso lacrimal apparatus. II An endoscopic approach has been recommended as a revision procedure for cases of failed external dacryocystorhinostomyl 2 and a similar approach with laser assistance and video control used as the primary surgical procedure. 13 This paper describes an endoscopic intranasal approach for performing a dacryocystorhinostomy as the initial sur gical approach in a prospective series of 19 patients. It emphasises the value of pre-operative CT dacryocystog raphy in revealing anatomical variants and coexistent sinus disease that may conveniently be corrected either at the same operation or at an earlier stage.
METHODS
Nineteen patients were referred after an initial ophthalmo logical assessment with a diagnosis of distal nasolacrimal sac or duct obstruction. There were 8 women and 11 men with an age range of 14-80 years (mean age 40 years). The clinical presentation was epiphora in 15 cases, recurrent dacrocystitis in 3 cases and acute nasolacrimal sac abscess in 1 case.
Predisposing causes were the consequences of previous surgery, namely intranasal antrostomies (3 cases) and lat eral rhinotomy (1 case). One of these cases had undergone an unsuccessful external dacrocystorhinostomy some 12 months previously. The remaining cases could be grouped into an idiopathic classification. One of these cases had bilateral symptoms and had experienced a successful external procedure on the first side.
Pre-Operative Assessment
Endoscopic. All patients were examined using 0° and 30°
Hopkins rod telescopes to assess the anatomical access ibility of the operative site. Particular attention was paid to the presence of significant deviations of the nasal septum at the level of the middle meatus or at the anterior end of the inferior turbinate as they would unnecessarily impede endoscopic surgical access. The finding of such variants allowed adequate planning for appropriate septal surgery at the time of operation. The presence of otherwise unsus pected coexistent sinus disease could also be determined by an examination of the middle meatus in a manner well familiar to nasal endoscopic surgeons.14 This allowed for pre-operative management of such conditions as polyp osis or inflammatory conditions, and forewarned the sur geon of the potential need for endoscopic ethmoidal or middle meatal surgery.
Radiological. All the referred patients had had conven tional dacryocystography performed as part of their initial diagnostic ophthalmological assessment. In addition, as commonly practised in functional endoscopic sinus sur gery, all the patients in this series had radiological assess ment performed by CT scanning.15 Performed in both coronal and axial planes this allowed for a complete assessment of the paranasal sinuses and in particular ana tomical abnormalities of the middle meatus such as a pneumatised middle turbinate anomaly (concha bullosa), or unduly extensive anterior ethmoid or agger nasi air cells that could impede access. In particular this combined approach of endoscopy and radiological assessment enabled the presence of a predisposing neoplastic lesion to be excluded. The technique of CT dacrocystography (CT DCG)1 6 ,17 introduces contrast into the nasolacriminal sac allowing a precise level for the obstruction within the nasolacrimal sac and duct to be determined. More impor tantly it clearly displays the presence of potential surgical obstacles to the endoscopic approach. Of particular sig nificance is the thickness of bone cover given by the frontal process of maxilla ( Fig. 1 ) which would necessi tate removal by drill, chisel or punch forceps at the time of surgery.
Operative Technique
The operation was performed under general anaesthesia in all cases, following nasal mucosal preparation with a 10% cocaine and 1 in 1000 adrenaline or 1 % ephedrine solu tion. Local infiltration with 1 in 80 000 adrenaline and 2% xylocaine was performed in the region of the frontal pro cess of maxilla and superior attachment of the middle tur binate. This facilitates initial elevation of mucosal flaps by minimising mucosal bleeding. At this stage any septal deviation intruding upon the proposed operative site was corrected by a conventional submucous resection, util ising a contralateral hemitransfixion incision to minimise bleeding into the homolateral nostril.
The key initial landmark is the posterior border of the frontal process of maxilla, which is usually identifiable as
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an indentation into the nasal airway just anterior to the middle turbinate. A mucoperiosteal flap is elevated from the lateral nasal wall in this region centred just in front of the anterior border of the middle turbinate which demar cates the position of the nasolacrimal sac. The nasolacri mal sac and duct are often easily visible at this point covered by the thin lacrimal bone and confirmation may easily be made by gentle instrumental probing. However, removal of a prominent or overhanging frontal process of maxilla may be necessary for adequate exposure. This can be achieved by using a drill of the type used by otolar yngologists for mastoid and middle ear surgery, or by the use of a hammer and gouge and rongeurs. The lacrimal bone may now be elevated and removed and should the nasolacrimal apparatus lie more posteriorly under cover of the middle turbinate a limited anterior resection of this structure may be necessary. At this point a Liebrich lac rimal probe is inserted into the inferior canaliculus and directed against the medial wall of the lacrimal sac in order to 'tent' it intranasally. This procedure may reveal the need for further bone removal, especially at the junc tion of attachment of the middle turbinate and lateral nasal wall, a point that demarcates the floor of the lacrimal fossa. Inadequate bony removal at this point is a common cause of failure when performing an external dacrocystor hinostomy.3 The tented mucosa of the nasolacrimal sac is incised either by a sickle knife or by using a carbon dioxide laser to create a large mucosal window (Fig. 2) . Granulations, mucopus, residual contrast material and a thickened mucosal lining may hamper identification of the common canalicular opening, but probing of both can aliculi usually confirms the positioning of the rhinostoma. The authors use 0 'Donoghue silas tic tubing to act as a temporary stent as well as providing a means for securing a thin silas tic funnel in position to maintain rhinostomal patency. Nasal packing is avoided if possible, but if necessary a non-adherent dressing may be used and is removed a few hours post-operatively.
As with endoscopic sinus surgery, close post-operative management is important to remove crusting, granulations and secretions from the rhinostoma and stents. The authors practise assessment 1 and 2 weeks post-oper atively at which time fluorescein may be instilled into the conjunctival sac to assess rhinostomal patency (Fig. 3) . Should this be satisfactory the patient is then reviewed at 3 months when the nasolacrimal tubing and nasal stents are removed.
RESULTS
Eighteen of the 19 procedures (94.7%) resulted in a com plete resolution of the presenting symptoms over a fol low-up period that ranged from 9 to 15 months. Sixteen patients were followed up for more than 12 months. The remaining case show�d an improvement in presenting epi phora although the patient complained of watering when walking in cold conditions. Scarring between the middle turbinate and lateral nasal wall did occur in 5 of the suc cessful cases but did not interfere with the final outcome. This seemed to be the result of an attempt at overly conser vative surgery with regard to a partially obstructing middle turbinate. A limited resection of its anterior end would appear to be indicated in such circumstances. Inad vertent entry to the orbit is avoided by confining the sur gical approach anterior to the lacrimal bone, well away from the ethmoid complex and lamina papyracea.
Apart from scarring occurring at the level of the middle turbinate, there were no specific complications of the pro cedure. Specific complications associated with the exter nal approach such as haematoma, wound infection or air reflux did not occur in this series. Patient discomfort, in common with that in other endoscopic nasal surgical pro cedures, was minimal.
DISCUSSION
The variety of surgical approaches to the nasolacrimal apparatus reflects the respective viewpoints of the oph thalmologist and otolaryngologist. Nasolacrimal surgery has traditionally been the province of the ophthalmologist, especially when dealing with canalicular and punctal dis orders. However, problems relating to the nasolacrimal sac and duct may be directly related to pathological pro cesses originating within the nose. The rapidly increasing use of endoscopic techniques for diagnosis and surgical management by otolaryngologists is changing the more traditional external surgical approaches to the nose and paranasal sinuses. These new methods are based on a bet ter understanding of the physiological and pathophysi ological processes involved in nasal and sinus disease.
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The principles of endoscopic sinus surgery are minimalist, that is to perform limited but functional surgery upon areas primarily responsible for the presenting symptoms.
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The development of small-diameter endoscopic tele scopes with a range of viewing angles has introduced a previously unrivalled degree of illumination and visual isation of intranasal structures. The concomitant use of CT imaging in this area to highlight anatomical detail and areas of localised disease has permitted precise mini surgical procedures that provide significantly better symp tomatic improvement.
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The application of these endoscopic principles to naso lacrimal sac obstruction is logical since the surgical approach depends upon the intimate relationship of this structure to the lateral nasal wall. The medial approach runs less risk of producing dysfunction of the lacrimal pump mechanism which may occur from scarring of the mobile lateral wall of the sac and the attached muscle fibres of orbicularis oculi. The fact that none of these patients complained of regurgitation of air during nose blowing, a relatively common complaint after conven tional dacrocystorhinostomy surgery, attests to the preser vation of the normal proximal anatomy of the lacrimal sac. Coexistent and potentially predisposing septal deflec tions, middle turbinate anatomical variantsl9 and middle meatal and ethmoid inflammatory disease states may con veniently be managed at the same procedure.
Further advantages of an intranasal approach include the lack of a potentially disfiguring scar, minimal post operative discomfort and minimal blood loss. In contrast to the external approach the attachment of the medial can thal ligament is not disturbed with this intranasal tech nique. Although general anaesthesia was used for all the procedures performed in this series the ease of the approach would allow the use of local anaesthetic tech niques as are frequently used in endoscopic sinus surgery. Given the lack of immediate post-operative complications there is an obvious potential application of the technique in day case surgery. Although not a prerequisite, radiological assessment by CT-DCG is an integral part of this approach as practised by the authors. It allows a detailed assessment of the intranasal relationships of the nasolacrimal apparatus 2 0 and has the important side benefit of demonstrating other wise unsuspected ethmoid sinus disease which may there fore readily be addressed at the same operation or at an earlier stage if necessary by an ENT surgeon. The tech nique of CT-DCG has previously been used in the eval uation of conventional dacrocystorhinostomy failures to good effed 6 by revealing information that facilitated sub sequent external revision surgery. Its primary use in this surgical approach was invaluable for pre-operative assess ment and surgical planning.
The endoscopic nasal instrumentation used is now widely available. A basic set for this procedure would include a 0° 4 mm endoscope and a handful of instru ments. Assuming availability of a suitable light source and cable the total cost of this would be approximately £2000. Many of these instruments would, however, be available from otolaryngological colleagues. As with any new sur gical technique there is a learning curve involved. The principal obstacle for the ophthalmologist is obtaining fa miliarity with the intranasal anatomy relating to the nasolacrimal apparatus as well as adapting to the use of monocular vision with the nasal endoscopes. Both diffi culties may easily be overcome by initial familiarisation either by cadaveric dissection or under the guidance of an ENT colleague.
Although primarily a rhinological approach the pro cedure as practised by the authors has been a collaborative one. The technique involves a simple surgical dissection and therefore does not require the use of expensive and specialised laser equipment. In comparison with endo scopic sinus surgery the technical approach is straightfor ward with minimal risk of damage to the orbit or other vital structures and is therefore well within the province of the interested ophthalmologist and nasal endoscopic sur geon. The surgical results compare favourably with the best that can be obtained with an external approach, sug gesting that this technique is an acceptable and functional alternative.
